From the nucleus to the apoplast: building the plant's cell wall
many cellulose-pectin interactions suggesting that the primary cell wall is a tangled network of polymers. Wang and Hong (2016) also used SSNMR to investigate the properties of the cellulose fibres and, more specifically, the number of glucan chains in an individual cellulose fibre. Their data suggest that cellulose microfibrils in plant primary walls must be sufficiently large to contain at least 24 chains.
Moving from the primary cell wall, Kumar et al. (2016) provide a comprehensive review on secondary cell walls. The lack of pectin and the abundance of different hemicelluloses (e.g. xylans and mannans) and lignin, gives secondary cell walls completely different properties from primary cell walls (Vogel, 2008) . In recent years, there have been multiple breakthroughs in the field, from the large-scale identification of transcription factors (Taylor-Teeples et al., 2015) to the biosynthesis of lignin (Bonawitz et al., 2014) as well as the visualization of cellulose biosynthesis in secondary walls (Watanabe et al., 2015) . The authors describe all aspects of secondary cell walls, from transcription regulation to polymer biosynthesis and structure with a focus on the secondary cell wall. Tateno et al. (2016) describe the use of cellulose biosynthesis inhibitors (CBIs) to study cellulose synthesis. The best characterized CBI is isoxaben, which causes the clearance of the cellulose synthase complex from the plasma membrane (DeBolt et al., 2007) . Interestingly, mutants which are resistance to isoxaben (ixr mutants) seem to be specific to the CESA family (Scheible et al., 2001) . In recent years, several more CBIs have been identified (Brabham et al., 2014; Xia et al., 2014) . The authors describe the different CBIs and how they can be categorized into three groups, CBIs that clear CESA particles from the plasma membrane (e.g. isoxaben), CBIs that stop CESA movement at the plasma membrane (e.g. DCB), and CBIs that alter the CESA trajectory at the plasma membrane (e.g. Morlin). An increasing number of CBIs, with their distinct modes of action are already being used and their use probably will become even more prevalent in studies aimed at investigating cellulose biosynthesis.
From an environmental perspective, discuss how abiotic stresses affect cellulose synthesis, an emerging area in the field of cellulose synthesis (Endler et al., 2015) . The connection between the cellulose synthase complex and microtubules is well established (Bashline et al., 2014) , as well as accessory proteins in cellulose biosynthesis (McFarlane et al., 2014) . The authors nicely connect environmental cues, the machinery that surrounds cellulose biosynthesis and regulators, such as abscisic acid. Another interesting point raised by the authors concerns the cellulose synthase complex itself. There is evidence that the complex is being phosphorylated (Chen et al., 2010) , however, it is not clear how phosphorylation affects the complex, and if and how phosphorylation regulates cellulose synthesis in response to environmental cues.
To summarize, cell wall research touches many disciplines, starting with environmental cues, to transcription regulation, vesicle trafficking, and polymer biosynthesis and deposition. Hence the title of this special issue: from the nucleus to the apoplast: building the plant's cell wall. We thank all the authors for their interesting reviews, and all the reviewers for their contribution. We hope you will enjoy reading articles in this issue.
